6-Form yl-7-hydroxy-5-m ethoxy-2-m ethylchrom one on brom ination yields the 8-bromo deriva tive or the 8-brom o-6-form yl-5,7-dihydroxy derivative depending on the reaction condition. Cyclization o f both leads to the corresponding 3-acetyl-, 3-benzoyl-, 3-carboxamido-, 3-carbethoxybenzodipyran derivatives.
It is well known that both chrom ones and coumarins possess pronounced biological activity. Thus some chromone derivatives possess rem arkable vaso dilator activity [1, 2] , spasmolytic activity [3, 4] and some other derivatives were useful as bronchodilators [5] . On the other hand coumarins show m arked antibacterial activity [6 ] .
A compound having both chrom one and coumarin moieties can be expected to possess rem arkable biological activity. In this investigation we report the synthesis of some such type of com pounds, namely the benzodipyran.
6-Formyl-7-hydroxy-5-methoxy-2-methylchromone (la ) was used as the starting m aterial, l a was ob tained by the potassium dichrom ate oxidation of the naturally occuring furochrom one "Visnagin" . B ro mination of l a using 2.5 mole of brom ine as de scribed by Schönberg et al. [7] leads to the form ation of the 8 -bromo derivative (lb ). Its mass spectrum shows M + at m /e 312, 314 and its 'H N M R spectrum shows singlets at ö 2.45 ppm (3H , CH 3), at <3 4.15 ppm (3H , O C H 3), at d 6.2 ppm (1H , C-3), at <3 10.5 ppm (1H , CHO proton) and at <3 13.00 ppm (1H ; OH proton).
On the other hand, bromination of l a using ex cess brom ine leads to the formation of 6-formyl-5,7-dihydroxy-8-bromo-2-methylchromone (lc ). The form ation of l c can be explained as follows: the H Br form ed during the reaction demethylates the 5-methoxy group. It has been previously observed that dem ethylation occurs easily in the case of Khel lin and Visnagin with several reagents such as dilute hydrogen halides [8 , 9] , or sodium or potassium bromides or iodides in organic solvents [1 0 ].
The infrared spectrum of l c reveals a ^C = 0 group (chrom one) at 1640 cm-1, ^C = 0 (aldehyde) 1675 cm-1 and OH at 3300-3600 cm-1. The mass spectrum shows M~ at m/e 298, 300.
W hen the bromo derivatives (lb and lc ) were treated with ethyl acetoacetate in presence of pi peridine, the corresponding 3-acetyl-5-methoxy-(2a) and 3-acetyl-5-hydroxy-8-methyl-10-bromo-2,6-dioxo-2H ,6-H -benzo[l,2-b:5,4-b']dipyran (2b) were obtained, respectively. The infrared spectrum of 2 a reveals bands at 1745, 1680 and 1650 cm-1 characteristic of coumarin ^C = 0 , acetyl ^C = 0 and chromone ^C = 0 , respec tively. The reaction of 2 a with ethyl acetoacetate in the presence of ammonium acetate leads to the for m ation of 7-bromo-l-carbethoxy-2,4,9-trimethyl-12-m ethoxy-5H ,llH -dihydropyrano [3',2':6,7] [l]benzopyrano [3,4-c] pyridine-5,ll-dione (3). The reaction involves a Michael addition followed by cyclization.
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The infrared spectrum of 3 reveals bands at 1750, 1730, 1650 and 1610 cm-1 due to ester ^;C = 0 , coum arin ^C = 0 , chromone ^C = 0 and ^C = N groups respectively. W hen l a or lb were treated with ethyl benzoylacetate in presence of few drops of piperidine, the corresponding 3-benzoyl derivatives (4 a-b) were obtained. 4a was also formed when the reaction was carried out in presence of ammonium acetate in either pyridine or glacial acetic acid as a solvent. The infrared spectrum of 4a shows bands at 1660, 1670 and 1725 cm-1 characteristic of chrom one ^C = 0 , benzoyl ^C = 0 and coumarin ^C = 0 , re spectively. Its mass spectrum shows a molecular ion M + at m le 362 as a base peak, while the mass spec trum of 4b reveals a molecular ion M~ at m le 442, 444 as base peak.
W hen 2 a is treated with ethyl cyanoacetate in the presence of ammonium acetate 7-brom o-l-carbethoxy-4,9-dimethyl-12-methoxy-2 H ,5 H , 11 H-dihydropyrano [3',2':6,7] [l]benzopyrano [3,4-c] 
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W hen either 2 a or 2 b are refluxed with glacial acetic acid and ammonium acetate a Michael con densation takes place in which one molecule of 2 a or 2 b acts as an acceptor and the other as an addendum to form the corresponding substituted benzopyranobenzopyran derivatives (7 a and 7 b).
7 a : R = ch
This is in agreem ent with the findings of Koelsch and Sundet [11] . M oreover, the infrared spectrum of 7a reveals bands at 3500-3400, 1750 and 1650 for the -O H , coumarin ^C = 0 and chrom one ^C = 0 . While the mass spectrum of com pound 7b' reveals M + at m/e 709 and 711. M oreover, both compounds give a light green colouration with aqueous ferric chloride solution.
When the aldehydes ( l a -c) were allowed to react with cyanoacetamide in ethanol in presence of ammonium acetate or piperidine, the corresponding 2-imino-3-carboxamido-5-methoxy-8-methyl-6-oxo- On the other hand, when the above reaction was repeated using glacial acetic as a solvent, the carboxam ido-2,6-dioxo-2H ,6H -benzo[l,2-b:5,4-b']dipyran derivatives (9a-c) were obtained, respectively. The infrared spectrum of 9a reveals bands at 1755-1665, 1735 and 3415 cm-1 characteristic of both chromone and amide ^C = 0 group, coumarin ^C = 0 and N H 2, respectively. Its mass spectrum shows M + at m /e 301. While the infrared spectra of 9 b and 9 c show bands at 1725 and 1730 (a-pyrone ^C = 0 ) , 1680 and 1685 cm"1 show bands at 1725 and 1730 (y-pyrone ) C = 0 ) , 1650 and 1660 cm" 1 (C O N H 2) and N H 2 stretching at 3180 and 3110-3260 cm " 1, respectively. In the case of 9 c the OH appears as a broad band at 3390-3410 cm -1. M oreover, when 8a was refluxed with glacial acetic acid 9a was obtained.
Treating l c with malononitrile in ethanol in the presence of ammonium acetate leads o the form ation 05 ppm (1 H , C-4) . It also shows the C2H 5 group as a triplet at <3 1.55 ppm (3H ) and a quartet at 6 To a solution of l a [7] (5 g, 0.02 mol) in 40 ml of chloroform was added 1.5 ml of bromine (4.5 g, 0.056 mol) in 125 ml of chloroform . The reaction mixture was left to stand for 2 h, filtered then crystal lized from chloroform to give golden yellow crystals, m .p. 233-235 °C; yield ca. 5.8 g (87% ). 
7-B rom o-l -carbethoxy-2,4 ,9-trimethyl-1 2 -m eth o x y-5 H ,ll H -dih ydropyrano[3',2' :6,7][1J-benzopyrano[3,4-cJpyridine-5,11 -dione (3)
A mixture of 2a (1 g, 0.003 mol), ethyl acetoace tate (0.5 g, 0.004 mol) and ammonium acetate (0.5 g, 0.006 mol) in chloroform -ethanol (100 ml) was refluxed for 3 h. Then the solvent was evapo rated under reduced pressure and the solid so ob tained was washed with hot w ater then crystallized from acetone to give pale yellow crystals, m.p. 265-267 °C; yield 85% (1.1 g). (6 ) W hen a mixture of 2a (1 g, 0.003 mol), cyanoacetam ide (0.5 g, 0.006 mol) and ammonium acetate (0 . 5 g, 0.006 mol) in ethanol-chloroform ( 1 0 0 ml) was refluxed for 3 h. Then the solvent was evapo rated, the solid obtained was washed with hot w ater, dried and washed several times with hot acetone to give orange pow der, m.p. 300 °C; yield 36% (0.7 g). 
G eneral procedure
Amm onium acetate (0.5 g, 0.006 mol) was added to a solution of 2 a or 2b (0.003 mol) in 20 ml glacial acetic acid and the reaction mixture was refluxed for 6 h. The precipitate so obtained was washed with hot water, dried and finally washed several times with hot acetone. Both 7a and 7b give a light green col ouration with aqueous ferric chloride solution.
7a was obtained as yellow powder, m .p .> 290 °C; yield 63% (1.2 g ). 
Analysis fo r C32H IH Br2O n (738)
Calcd C 52
